
Phytochemical and Biological Studies on  

Terminalia muelleri Family Combretaceae 

A Thesis Submitted 

In Partial Fulfillment of the Requirements 

for the Degree of Master in Pharmaceutical Sciences 

(Pharmacognosy) 

By 

Nouran Mohammed Mohammed Fahmy 

Bachelor of Pharmaceutical Sciences, 

Faculty of Pharmacy, Ain Shams University, 2011 

 

Under the Supervision of 

Abdel-Nasser B. Singab Ph. D. 

Professor of Pharmacognosy  

Dean of Faculty of Pharmacy 

 Ain Shams University 

Eman Mohamed Kamal Ph. D. 

Lecturer of Pharmacognosy 

Faculty of Pharmacy 

 Ain Shams University 

 

 
 

Department of Pharmacognosy 

Faculty of Pharmacy 

Ain Shams University 

Abbasia, Cairo, Egypt 

2015 



ACKNOWLEDGEMENT 

First of all, I would like to extend due praise and thanks to ALLAH, the source of all 

knowledge, and may His peace and blessings be upon all his prophets; for granting me the 

chance and the ability to successfully complete this study. 

I  would like to express my deepest gratitude, sincere and profound appreciation to many 

people who helped me in this work, it is a pleasant aspect that I have now the opportunity to 

express my gratitude for all of them. 

I would like to express my profoundest gratitude to my thesis advisors;                 

Professor Abdel-Nasser B. Singab, Professor of Pharmacognosy, Dean of Faculty of Pharmacy, 

Ain Shams University, I am extremely grateful and indebted to him for his expert and valuable 

guidance. Thanks for his effort in providing us with all instruments needed for performing 

research. Thanks for his precious time, for his continuous support, for his motivation, valuable 

advices and useful tips. Thanks for his sincere comments, constructive suggestion and correction 

to the thesis. His enthusiasm, encouragement, support and faith in me throughout have been 

extremely helpful.  

I am also very grateful to Doctor Eman Mohamed Kamal, Lecturer of Pharmacognosy, 

Faculty of Pharmacy, Ain Shams University, who showed me the road and helped to get me 

started on the path of this degree. Thanks for the time we spent in the lab, for listening to the 

little problems and roadblocks that unavoidably crop up in the course of performing research, 

for her sincere guidance and advice that helped me in all the time of research and writing of this 

thesis.  

I am also indebted to Professor Maarit Karonen, Laboratory of Organic Chemistry and 

Chemical Biology, Department of Chemistry, University of Turku, Finland, for her cooperation 

in measuring the LC/MS of the extract. I would like to thank Professor Hanaa Abu El Einin,  

Medical Malacology Department, Theodor Bilharz Research Institute and Doctor Mohamed M. 

Abdel-Daim, Department of Pharmacology, Faculty of Veterinary Medicine, Suez Canal 

University, for hosting the biological testing of the extract. I would like also to thank the Science 

and Technology Development Fund in Egypt (STDF) for performing the NMR of the isolated 



compounds at the Center of Drug Discovery and Development, Faculty of Pharmacy, Ain 

Shams University. 

I would like to express my sincere gratitude to members of Pharmacognosy Department; 

my Professors and Doctors, thanks for their continuous support, education and useful tips. My 

colleagues and friends, thanks for their support and encouragement all the time. My labmates 

thanks for the stimulating discussions, for the hard time we spent in the lab, for their 

encouragement and support and for the inspiring and motivating atmosphere they created. 

Thank you my department for providing a very warm environment and being my family in 

University.    

I would like also to thank my childhood and college friends, thanks for your support, 

encouragement, continuous care and for standing beside me all the time.  

Finally, to my beloved family; my dearest great parents and my adorable grandmother, I 

would like you to know that you are all my inspiration and motivation for everything, thank you 

for supporting me and allowing me to follow my ambitions throughout my childhood, thank you 

for letting me the person I am today, without your endless support, enduring love, motivation and 

encouragement, I couldn’t have made it so far. I am really thankful to my brother Youssef for his 

support and for my sister Yassmin for her love, encouragement and continuous care. I would 

like to share this moment of happiness with them. 

 

Nouran M. M. Fahmy 

Cairo, 2015 
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Protective effect of Terminalia muelleri against carbon tetrachloride-

induced hepato and nephro-toxicity in mice and characterization of its 

bioactive constituents 

Abstract 

Context: The genus Terminalia are used in folk medicine for the treatment of various disease. 

Objective: To investigate the hepato and nephro protective activity of a polyphenol-rich fraction 

(TMEF) obtained from Terminalia muelleri Benth. (Combretaceae) against CCl4-induced 

toxicity in mice.  

Materials and methods: TMEF was administered (100, 200, and 400 mg/kg/day) for 5 days. 

CCl4 was administered at the end of the experiment. Hepatic and renal biomarkers were 

measured in the serum. Glutathione (GSH), superoxide dismutase (SOD) and malondialdehyde 

(MDA) were estimated in the liver and kidney tissues. The active constituents of TMEF were 

identified by HPLC–PDA–ESI/MS/MS. 

Results: TMEF is rich in ellagitannins, galloyl esters, phenolic acids and flavone-C-glucosides. 

TMEF pretreatment significantly (P < 0.001) inhibited the CCl4-induced increase in ALT (17, 

43, and 53%), AST (20, 46, and 58%), ALP (20, 48, and 56%), LDH (21, 47, and 58%), hepatic 

MDA (23, 49, and 54%), renal MDA (22, 35, and 52%), creatinine (48, 66, and 91%), uric acid 

(16, 34, and 59%), urea (22, 39, and 59%), and cholesterol (20, 27, and 46%). Furthermore, 

TMEF administration significantly (P < 0.001) increased hepatic GSH (15, 51, and 79%), renal 

GSH (23, 45, and 73%), hepatic SOD (9, 52, and 95%), renal SOD (39, 66, and 85%) and protein 

levels (17, 24, and 29%) at the tested doses of TMEF, respectively. Pretreatment with TMEF 

preserved the hepatic architecture and protected from ballooning degeneration, liver necrosis, 

renal inflammation and degeneration of the kidney tubules.  

Conclusion: TMEF has a marked hepato-nephro protective effect. 

 

Keywords: Hepatoprotective; antioxidant; nephroprotective; ellagitannins; flavone-C-

glucosides; lipid peroxidation; glutathione 

 



Poster presented in the 17th Congress of the Association of Pharmacy  

Colleges in the Arab World, held in Faculty of Pharmacy ASU, Cairo, Egypt. 
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Phenolic profile and antioxidant activity of Terminalia muelleri Benth. 

leaf extract 

Abstract 

The chemical constituents of the ethanol-soluble fraction, obtained from the 80% methanol 

extract of Terminalia muelleri Benth. leaves, were characterized using the HPLC–

PDAESI/MS/MS technique. A total of 19 compounds were identified including, ellagitannins, 

galloyl esters, phenolic acids and C-glycosidic flavonoids. The ethanol-soluble fraction of T. 

muelleri showed a potent radical-scavenging activity using the DPPH
. 

(2,2-diphenyl-1-

picrylhydrazyl) radical-scavenging assay (IC50 value = 2.7 μg/ml, while the standard ascorbic 

IC50 value = 10.5 μg/ml).  

 

Keywords: Ellagitannins; galloyl esters; DPPH; ascorbic acid. 
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